Mechanism of action of collagenase on the permeability of the blood-brain barrier.
Some proteolytic enzymes are able to increase reversibly the permeability of the blood-brain barrier (BBB) to different tracers such as trypan blue. Intraventricularly injected collagenase is the most potent of the enzymes tested. It was assumed that collagenase acts on basement membrane collagen, the partial hydrolysis of which increases BBB permeability, and that the recovery of normal permeability requires resynthesis of the degraded substrate. In this paper, it is shown that injection of collagenase in lateral brain ventricles of rats increases the level of hydroxyproline (hypro) in the CSF, suggesting that collagen is indeed degraded by the enzyme. We also demonstrate that treatment with inhibitors of protein synthesis-puromycin and cycloheximide-delays considerably the recovery of normal BBB permeability, which occurs 140 h after collagenase treatment instead of 70-72 h without inhibitors. This fact indicates that protein synthesis is necessary for the recovery of normal BBB permeability. The demonstration of release of hypro in the cerebrospinal fluid (CSF) after collagenase action, and of the necessity of protein synthesis for the recovery of normal permeability, supports the above-mentioned hypothesis, according to which basement membrane collagen plays a role in the regulation of the permeability of the BBB.